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1 . H This is a FIRST submission of items concerning a filing under 35 U.S.C. 371 . 

(THE BASIC FILING FEE IS ATTACHED) 

2. □ This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371 . 

,3. □ This express request to begin national examination procedures [35 U.S.C. 371 (f)] at any time rather than delay examination until 
the expiration of the applicable time limit set in 35 U.S.C. 371 (b) and PCT Articles 22 and 39(1 ). 

4. S A proper demand for International Preliminary Amendment was made by the 19th month from the earliest claimed priority date. 

5. H A copy of the International Application as filed [35 U.S.C. 371 (c)(2)] 

a. □ is transmitted herewith (required only if not transmitted by the International Bureau). 

b. O has been transmitted by the International Bureau. 

c. □ is not required, as the application was filed in the United States Receiving Office (RO/US). 



□ A translation of the International Application into English [35 U.S.C. 371(c)(2)]. 



Amendments to the claims of the International Application under PCT Article 19 [35 U.S.C. 371(c)(3)] 

a. □ are transmitted herewith (required only if not transmitted by the International Bureau). 

b. IS have been transmitted by the International Bureau. 

c. □ have not been made; however, the time limit for making such amendments has NOT expired. 

d. □ have not been made and will not be made. 



in 

s 

^ □ A translation of the amendments to the claims under PCT Article 19 [35 U.S.C. 371 (c)(3)]. 

pj □ An oath or declaration of the inventor(s) [35 U.S.C. 371(c)(4)]. 

if? 

jSE □ A translation of the annexes to the International Preliminary Examination Report under PCT Article 36 
^ [35 U.S.C. 371(c)(5)]. 

Items 11-16 below concern other document(s) or information included: 

11. An Information Disclosure Statement under 37 C.F.R. 1 .97 and 1 .98. 

An assignment document for recording. A separate cover sheet in compliance with 37 C.F.R. 3.28 and 3.31 is included. 

A FIRST preliminary amendment. 
A SECOND or SUBSEQUENT preliminary amendment. 



A change of power of attorney and/or address letter. 

Other items or information: Copies of International Prel. Examination Reports (2); PCT/IB/308; PCT/IPEA/408; PCT/IB/332; Cof 
of Response to Written Opinion dated June 14, 2000; Statement; Computer readable form and paper copy of sequence listing; 
copy of published application (WO 99/63055) 
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□ 
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14. 
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15. 
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16. 
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Drawings (45 sheets) 
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DATE: December 4, 2000 


17. El The following fees are submitted: 

Basic Nati nal F e [37 C.F.R. 1.492(a)(1)-(5)]: 

Search Report has been prepared by the EPO or JPO $860.00 

International preliminary examination fee paid to USPTO 

No international preliminary examination fee paid to USPTO 
(37 C.F.R, 1.482) but international search fee paid to USPTO 

[37 C.F.R. 1.445(a)(2)] $710.00 

Neither international preliminary examination fee 
(37 C F R 1 482^ or international <?parrh fpp 

[37 C.F.R. 1.445(a)(2)] paid to USPTO $1,000.00 

International preliminary examination fee paid to USPTO 
(37 C.F.R. 1.482) and all claims satisfied provisions of 
PCT Article 33(2)-(4) $ 100.00 


CALCULATIONS ( PTO USE ONLY 




ENTER APPROPRIATE BASIC FEE AMOUNT = 


$ 690.00 




Surcharge of $130.00 for furnishing the oath or declaration later 
than □ 20 □ 30 months from the earliest claimed priority date 
[37 C.F.R. 1.492(e)]. 


$ 




Claims 


Number Filed 


Number Extra 


Rate 






? Tc-tal Claims 


8-20 = 


00 


X$ 18.00 


$ 




4|dependent Claims 


2- 3 = 


00 


X $80.00 






j^jltiple dependent claim(s) (if applicable) 


+ $270.00 


$ 




U TOTAL OF ABOVE CALCULATIONS = 


$ 690.00 




Induction by one-half for filing by small entity, if applicable. 
Verified Small Entity statement must also be filed. 
tRote 37 C.F.R. 1.9, 1.27, 1.28). 


$ 




: SUBTOTAL = 


$ 690.00 




Processing fee of $130.00 for furnishing the English translation 
ialer the □ 20 □ 30 months from the earliest claimed priority date 
[if C.F.R. 1.492(f)]. + 


$ 




■ S3 

TOTAL NATIONAL FEE = 

Im 1 


$ 690.00 




Re for recording the enclosed assignment [37 C.F.R. 1.21(h)]. The assignment 

must be accompanied by an appropriate cover sheet 

(37 C.F.R. 3.28, 3.31 ). $40.00 per property + 


$ 




TOTAL FEES ENCLOSED = 


$ 690.00 






Amount to be refunded 


$ 


Charged 


$ 


a. □ A check in the amount of $ to cover the above fees is enclosed. 

b. S Please charge my Deposit Account No. 01-2300 in the amount of $690.00 to cover the above fee. 

A duplicate copy of this sheet is enclosed. 

c. S The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any overpayment to 

Deposit Account No. 01-2300. 

NOTE: Where an appropriate time limit under 37 C.F.R. 1 .494 or 1 .495 has not been met, a petition to revive 
[37 C.F.R. 1.137(a) or (b)] must be filed and granted to restore the application to pending status. 

SEND ALL CORRESPONDENCE TO: 
Arent Fox Kintner Plotkin & Kahn 
1050 C nnecticut Avenue, N.W. 

Suite 600 <s*C? /^XT/^^-^ 1 

Washingt n, D.C. 20036-5339 ^<^ja^fr=^-^ ^\ *> J 

T I: (202) 857-6000 Fax: (202) 638-4810 ^S^r&ir^v^a^^ ^ 

Reg. No. 39,107 f*~* 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
AS THE RECEIVING OFFICE 
WITH INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 

In re the application of: 

UNIVERSITY OF MARYLAND, et al. 

PCT International Application Number: PCT/US99/12121 

Filed: June 2, 1999 

For: GENES OF CAROTENOID BIOSYNTHESIS AND METABOLISM AND METHODS 
OF USE THEREOF 

RESPONSE TO WRITTEN OPINION 

Commissioner of Patents June 14, 2000 

Box PCT 

Washington, DC 20231 
Sir: 

This is a reply to the Written Opinion dated April 14, 2000 pursuant to PCT Rule 66. 
The applicant respectfully requests that the Examiner reconsider the Written Opinion. 

Novelty 

Applicant respectfully disagrees that claims 1-5, 7 and 8 lack novelty as being 
anticipated by WO 97/36998 (hereinafter referred to as WO '998). The Written Opinion's 
holding of lack of novelty is based on the teaching of SEQ ID NO:1 taught by WO '998. The 
Written Opinion asserts that SEQ ID NO:1 of WO '998 meets the limitations of claims 1 and 2. 
Applicant respectfully traverses the reasoning of the Written Opinion. 

Claims 1-5, 7 and 8 require 

(a) a protein having lycopene epsilon-cyclase enzyme activity and an amino acid 
sequence which is at least 85% id ntical to the amino acid sequence of SEQ ID NO: 23, 25 
or 26, 



(b) a nucleic acid encoding such a protein, 

(c) a vector comprising such a nucleic acid, or 

(d) a host cell containing such a vector. 

The amino acid sequence of SEQ ID NO:1 of WO '998 does not meet the limitation of 
"an amino acid sequence which is at least 85% indentical to one of SEQ ID NO: 23, 25 or 26" 
in the instant claims. A comparison of the amino acid sequence of Arabidopsis epsilon-cyclase, 
which is the protein of SEQ ID NO:1 of WO '998, and the amino acid sequence of SEQ ID 
NO:25 of the present application is shown in Figure 16 (see page 7, lines 26-27, of the present 
application). Applicants have enclosed results of GAP of 

(A) Adonis epsilon cyclase #5, which is the amino acid sequence of SEQ ID NO:23 (see 
page 7, lines 19-20) of the present application and the amino acid sequence of Arabidopsis 
epsilon-cyclase, which is the protein of SEQ ID NO:1 of WO '998 (see pages i and ii attached); 

(B) potato epsilon cyclase, which is the amino acid sequence of SEQ ID NO:25 (see page 
7, lines 21-22) of the present application and the amino acid sequence of Arabidopsis epsilon- 
cyclase, which is the protein of SEQ ID NO:1 of WO '998 (see page iii attached); and 

(C) chimeric lettuce/potato epsilon cyclase, which is the amino acid sequence of SEQ ID 
NO:26 (see page 7, lines 22-23) of the present application and the amino acid sequence of 
Arabidopsis epsilon-cyclase, which is the protein of SEQ ID NO:1 of WO '998 (see pages iv-v 
attached). 

The GAP analysis shows that SEQ ID NO:1 of WO '998 has only less than 77% identity 
with the amino acid sequence of SEQ ID NO: 23, 25 or 26. Thus, SEQ ID NO:1 of WO '998 
does not meet the amino acid sequence requirement of the instant claims. As a result, 
applicant submits that claims 1-5, 7 and 8 are novel. 



Applicant also submits that claims 1-5, 7 and 8 have inventive step because there was 
no suggestion in the prior art or motivation to modify the amino acid sequence of SEQ ID NO:1 
of WO '998 to make the amino acid sequence to be at least 85% identical to SEQ ID NO: 23, 
25 or 26 of the present invention. 

Inventive Step 

The Written Opinion asserts that claim 6 lacks inventive step as being obvious over WO 
'998 based on the amino acid sequence of SEQ ID NO:1 . Applicant respectfully traverse the 
holding. Applicant submits that claim 6 has inventive step because there was no suggestion 
in the prior art or motivation to modify the amino acid sequence of SEQ ID NO:1 of WO '998 
to make the amino acid sequence to be at least 85% identical to SEQ ID NO: 23, 25 or 26 of 
the present invention to arrive at the invention of claim 6. 

Conclusion 

With the above reasoning and the attached GAP results, applicant requests that the 
Examiner withdraw the lack of novelty and lack of inventive step holdings. 

Respectfully submitted, 
ARENT FOX KINTNER PLOTKIN & KAHN, PLLC 

King L Wong 
Attorney for Applicant 
Registration No. 37,500 

Atty. Docket No. 1 081 72-09023 
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1050 Connecticut Avenue, N.W. 
Suite 600 

Washington, D.C. 20036-5339 
(202) 857-6000 



Enclosures: GAP Results (pages 



"Ml" referer. Ce ' 

Your reference 



1395033 

r 103172-09023 



GAP of: Adonis epsilon cyclase #5 vs Arabidopsis 
epsilon cyclase 



Gap Weight 
Length Weight 
Quality 
Ratio 



8 Average Match: 2.912 

2 Average Mismatch: -2.003 

1941 Length: 536 

3.704 Gaps: 5 

percent similarity: 78.764 Percent Identity: 72.587 

Match display thresholds for the alignment (s) : 
| = IDENTITY 
: = 2 
. = 1 

1 MELLGVRNL. . . . ISSCPWTFGTRNLSSSKLAYNIHRYGSSCRVDFQVR 46 

i. -I li : I - I I* = = -I hi I II 

1 MECVGARNFAAMAVSTFPSWSCRRKFPWKRYSYRNIRFG.LC. . . . SVR 4 5 

47 ADGG. . SGSRSSVAYKEGFVDEEDFIKAGGSELLFVQMQQTKSMEKQAKL 94 

I M III I II :| I llllhlllllhlllllll I t = • t - I I 
4 6 ASGGGSSGSESCVAVREDFADEEDFVKAGGSEILFVQMQQNKDMDEQSKL 95 

95 ADKLPPIPFGESVMDLWIGCGPAGLSLAAEAAKLGLKVGLIGPDLPFTN 144 

IIIMI h =1 IIMMMIhlllhlMIIIMMIMIIIII 

96 VD KL P P I S I GDGALDH W I GCG P AGLALAAE S AKLGLKVGL I G PDL P FTN 145 

14 5 NYGVWEDEFKDLGLERC I EHAWKDT I VYLDNDAP VL I GRAYGRVSRHLLH 194 

MIMIIII MlhMMI h:|llllhl h llllllllll Ml 
146 NYGVWEDE FNDLGLQKC I EHVWRET I VYLDDDKP I T I GRAYGRVSRRLLH 195 

195 EELLKRCVESGVSYLDSKVERITEAGDGHSLWCENEIFIPCRLATVASG 244 

lllhllllllllll llh | I | | || || h. II M II M M I 

196 EELLRRCVESGVS YLSS KVDS I TEASDGLRLVACDDNNVI PCRLATVASG 245 

24 5 AASGKLLEYEVGGPRVCVQTAYGVEVEVENNPYDPNLMVFMDYRDYMQQK 294 

llllllhlllllllllllllllllllllhlllh lllllllll :| 
246 AASGKLLQYE VGGPRVCVQTAYGVE VEVENS P YDPDQMVFMDYRDYTNE K 2 95 

295 LQCSEEEYPTFLYVMPMSPTRLFFEETCLASKDAMPFDLLKRKLMSRLKT 344 

I lllllll llh MMIMMIMM UIMI Ml 1 1 I 

296 VRS LEAE Y PT FLYAM PMTKSRLF FE ETCLAS KDVMP FDLLKTKLMLRLDT 345 

34 5 LGIQVTKVYEEEWSYIPVGGSLPNTEQKNLAFGAAASMVHPATGYSVVRS 394 

llh: I I I I I II I I I I II II I i I I I I I I I I I II I I I I I I I I I I I I I I I 
346 LG I R I LKTYEEEWSY I P VGGSLPNTEQKNLAFGAAASMVHPATGYS WRS 395 

395 LSEAPKYASVIAKILKQDNSAYWSGQSSAVNISMQAWSSLWPKERKRQR 444 
I I I I I I I I I I I -I I ! Ml Ml MM IIIMI 



19S L 5 E A ? K Y A 5 V I A E I L R E E T T KQ i >f 3 MIS ?.Q A W ~ 7 L W ? ? E R KR Q R 433 

4 45 A F F L FGL E L I VQ L D I E A 7 RT F F RT F F RL ? T WM WWG F LG S S LS S F D L VL F S 4 94 

. s ! ■ i ' i • * - : : ■ - ! i ! i : ! ' { ! ! . ' ' 1 ; • i • ' 
4 40 ArFLFGLALIVQFDTSGIRSFFRTFFRLPKWMWQGFLGSTLTSGDLVLFA 4 39 

495 MYMFVLAPNSMRMSLVRHLLSDPSGAVMVRAYLER* 530 

I: i | : | | | . i | |:: j I • 
490 LYMFVISPNNLRKGLINHLISDPTGATMIKTYLKV* 524 
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S'ur reference: 139 5 03 3 

Vour reference Fl 03 172 - 0902 3 

GAP of: potato epsilon cyclase vs. Arabidopsis 
epsilon cyclase 

Gap Weight : 3 
Length Weight : 2 

Quality: 1499 Length: 529 

Ratio: 3.966 Gaps: 1 

percent similarity: 79.893 Percent Identity: 76.139 

Match display thresholds for the alignment (s) : 
| = IDENTITY 
: = 2 
. = 1 

1 .DEFKDLGLQACIEHVWRDTIVYLDDDDPILx .-RAYGR /^HllH^LLk 49 

III I I II I Ml MINN II I II M II II I Mill II MMh 
151 EDE FNDLGLQKC I EH VWRET I VYLDDDKP I T I GRAYGRVSRRLLHE ELLR 200 

50 RCVEAGVLYU^SKVDRIVEATOGHSLVECEGDWIPCRFVTVASGAASGK 99 

1 1 1 1 M I M M 1 1 1 I M • • I II h . Mill II II MM II 

201 RCVE SGVS YLS S KVDS I TE ASDGLRLVACDDNNVI PCRLATVASGAASGK 250 
100 FLQYELGGPRVSVQTAYGVEVEVDNNPFDPSLMVFMDYRDYVRHDAQSLE 149 

1 1 1 M M I M I II II II I M h h h 1 1 MM m MM 

251 LLQYEVGGPRVCVQTAYGVEVEVENSPYDPDQMVFMDYRDYTNEKVRSLE 3 00 
150 AKYPTFLYAMPMSPTRVFFEETCLASKDAMPFDLLKKKLMLRLNTLGVRI 199 

hlllllllllh • ■ MINIMI MIIMI MIMMMMM 

301 AEYPTFLYAMPMTKSRLFFEETCLASKDVMPFDLLKTKLMLRLDTLGIRI 350 
200 KE I YEEEWS YI PVGGSLPNTEQKTLAFGAAASMVHPATGYSVVRSLSEAP 249 

- 1 1 1 1 1 i 1 1 1 f i 1 1 i 1 1 1 1 1 1 1 1 M I i ! 1 1 1 1 II 1 1 1 IE 1 1 1 E 1 1 1 1 

351 LKTYEEEWSYIPVGGSLPNTEQKNLAFGAAASMVHPATGYSVVRSLSEAP 4 00 

250 KCAFVLANILRQNHSKNMLTSSSTPSISTQAWNTLWPQERKRQRSFFLFG 299 

I I hi llh • I • Ml I M - I I I I lllllhlllll 

401 KYASVIAEILREETTKQI NSNISRQAWDTLWPPERKRQRAFFLFG 445 

300 LALILQLDIEGIRSFFRAFFRVPKWMWQGFLGSSLSXADLMLFAFYMFII 349 

MMM I IIIIMM 1 1 - 1 1 1 1 1 1 M 1 1 1 - 1 - I Ml 1 1 1 : 1 

44 6 LALIVQFDTEGIRSFFRTFFRLPKWMWQGFLGSTLTSGDLVLFALYMFVI 4 95 
350 APNDMRRGL I RHLLS D PTGATL I RTYLT F * 378 

MMMMil IMMMMMIMI 

496 SPNNLRKGLINHLISDPTGATMIKTYLKV* 524 
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GAP of: lettuce/potato epsilon cyclase chimera vs 
Arabidopsis epsilon cyclase 

Gap Weight : 8 
2 

1886 Length: 537 

3.599 Gaps: 8 

percent similarity: 77.395 Percent Identity: 71.839 

Match display thresholds for the alignment (s) : 
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I. h II IIMhllMllh Mill- I h III 
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I :|| I II- II IIIIIIMIIMIIIIIIIII lllllllllll 
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III II hill Mh I II I I • - 1 • 1 1 1 II I II I III MM II 

145 NNYGVWEDEFNDLGLQKCIEHVWRETIVYLDDD . KPITIGRAYGRVSRRL 193 
199 LHEELLRRCVESGVSYLSSKVERITEAPNGYSLIECEGNITIPCRLATVA 248 

II I i 1 1 1 1 M M 1 1 1 1 1 i M I = MM -I h h I MINIMI 

194 LHEELLRRCVESGVSYLSSKVDS I TEAS DGLRLVACDDNNV I PCRLATVA 243 
24 9 SGAASGKFLEYELGGPRVSVQTAYGVEVEVDNNPFDPSLMVFMDYRDYVR 298 

MMMI MMMMM II 1 1 II 1 1 1 II = I - h 1 1 MIIIIMI 

244 SGAASGKLLQYEVGGPRVCVQTAYGVEVEVENSPYDPDQMVFMDYRDYTN 293 
299 HDAQSLEAKYPTFLYAMPMSPTRVFFEETCLASKDAMPFDLLKKKLMLRL 348 

Ml I MM Mill III- MMIIMMIIII MMMI MM 

294 EKVRSLEAEYPTFLYAMPMTKSRLFFEETCLASKDVMPFDLLKTKLMLRL 343 
349 NTLGVRI KEI YEEEWSYI PVGGSLPNTEQKTLiAFGAVASMVHPATGYSW 398 

- 1 1 1 = i I • 1 1 1 i ! 1 1 1 II 1 1 1 M 1 1 1 M Mill MMMMIMM 

344 DTLGIRILKTYEEEWSYIPVGGSLPNTEQKNLAFGAAASMVHPATGYSW 393 
3 99 RSLSEAPKCAFVLANILRQNHSKNMLTSSSTPSISTQAWNTLWPQERKRQ 448 

I II II MM hi II h • I - Ml II MM II I MM 
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394 RSLSEAPKYASVIAEILREETTKQI M3NI3RQAWDTLWPPERKRQ 433 

449 RSFFLFGLALILQLDIEGIRSFFKAFFRVPKWMWQGFLGSSLSSADLMLF 498 

i - i I ! ! I i N I • I I 1 1 i M I i 1 : M • t M ! i ! I i t ; i . i . I I ! . ; . 

43 9 RAFFLFGLALIVQFDTEGIRSFFRTFFRLPKWMWQGFLGSTLTSGDLVLF 4 38 
499 AFYMFIIAPNDMRRGLIRHLLSDPTGATLIRTYLTF* 535 

l MhUi-hlM Ihllllllhhlll 

489 ALYMFVISPNNLRKGLINHLISDPTGATMIKTYLKV* 524 
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